Carbon sequestration using bio-refinery residues by Mašek, Ondřej
Engineering Conferences International
ECI Digital Archives
Biochar: Production, Characterization and
Applications Proceedings
8-20-2017
Carbon sequestration using bio-refinery residues
Ondřej Mašek
University of Edinburgh, United Kingdom
Follow this and additional works at: http://dc.engconfintl.org/biochar
Part of the Engineering Commons
This Abstract and Presentation is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion
in Biochar: Production, Characterization and Applications by an authorized administrator of ECI Digital Archives. For more information, please
contact franco@bepress.com.
Recommended Citation
Ondřej Mašek, "Carbon sequestration using bio-refinery residues" in "Biochar: Production, Characterization and Applications",
Franco Berruti, Western University, London, Ontario, Canada Raffaella Ocone, Heriot-Watt University, Edinburgh, UK Ondrej










- Non-food feedstock can be converted to ethanol or other liquid biofuels, leaving 








O. Mašek et al., Alba, Italy, 23rd August 2017
2nd generation biorefinery
- There are a number of different pre-treatment processes used and under 
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Effect of the Heating rate (HR), T = 500ºC
O. Mašek et al., Alba, Italy, 23rd August 2017




Effect of the pyrolysis temperature (HR: 25ºC/min)
O. Mašek et al., Alba, Italy, 23rd August 2017
Yield of biochar from pyrolysis of lignin at 500 and 600 , and heating rate of 25 /min.
Carbon sequestration potential of biorefinery 
lignin residues – relative char carbon stability
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Proximate analysis showed significant differences in char composition from different 
types of lignin, in terms of ash content, volatile and fixed carbon content.
The ash content in biochar varied from under 0.2 wt% up to 40 wt%, while the content 
of volatile matter varied from under 15 wt% to over 70 wt%.
Carbon sequestration potential of biorefinery 
lignin residues – fixed carbon yield
Effect of the pyrolysis temperature (HR: 25ºC/min)
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Yield of fixed carbon from pyrolysis of lignin at 500 as a function of feedstock and heating rate  (in range 
from 5 to 25 /min.)
Carbon sequestration potential of biorefinery 
lignin residues – char yield
Effect of the pyrolysis temperature (HR: 25ºC/min)
O. Mašek et al., Alba, Italy, 23rd August 2017
Yield of fixed carbon from pyrolysis of lignin at 500 and 600 , and heating rate of 25 /min.
The yield of fixed carbon (FC can be considered a proxy for environmentally 
recalcitrant carbon) showed similar trends to biochar yields for all samples with the 
exception of two lignins that showed much lower yields of fixed carbon despite high 
biochar yields 
Marine biomass (macro algae) biorefinery
- Macroalgae are a rich source of valuable chemicals and 
materials, among other alginate
- Mineral rich residues after extraction of compounds of 
interest
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- The fixed carbon content (stability of biochar carbon) increases with pyrolysis temperature
- The fixed carbon content of seaweed residue-derived biochar is considerably lower than that in biochar from terrestrial 
biomass, suggesting lower relative stability of contained carbon.
Carbon sequestration potential of marine 
biomass biorefinery residues
O. Mašek et al., Alba, Italy, 23rd August 2017
Conclusions
• There are large differences among different lignin
samples in terms of their thermal conversion and
the product yield distribution
• Biochar yield and stability depend on the
feedstock used and extraction process, and in
some cases also on the pyrolysis conditions used
(heating rate)
• From carbon sequestration perspective, lignin
provides an excellent feedstock for biochar
production due to the high yield and high carbon
stability
O. Mašek et al., Alba, Italy, 23rd August 2017
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